We studied at necropsy atherosclerotic plaque composition in the four major (right, left main, left anterior descending, and left circumflex) epicardial coronary arteries in 15 patients who died of consequences of an acute myocardial infarction (AMI) and in 12 patients with sudden coronary death (SCD) without AMI. The coronary epicardial arteries were sectioned at 5-mm intervals, and a Movat-stained section of each segment of artery was prepared and analyzed using a computerized morphometry system. Within the AMI group and within the SCD group, there were no differences in plaque composition among any of the four major epicardial coronary arteries. Within both groups, plaque morphology varied as a function of crosssectional-area narrowing of the segments. In both groups, the amount of dense relatively acellular fibrous tissue, calcified tissue, and pultaceous debris (amorphous debris containing cholesterol clefts, presumably rich in extracellular lipid) increased in a linear fashion with increasing degrees of cross-sectional-area narrowing of the segments, and the amount of cellular fibrous tissue decreased linearly. In the AMI group, the percentage of plaque consisting of pultaceous debris and of cellular fibrous tissue separated significantly narrowed (>75% cross-sectional area) segments from less narrowed (<75%) segments. A comparison of the AMI group to the SCD group showed significant differences. The percentage of plaque consisting of pultaceous debris (16% in the AMI group and 7% in the SCD group), of cellular fibrous tissue (11% vs. 18%), and of heavily calcified tissue (8% vs. 16%) were significantly different in the severely narrowed segments in the AMI and SCD groups. When all arteries containing thrombi were deleted from the analysis, there were no significant changes in the results. Occlusive coronary thrombi were present in 13 of the 15 AMI patients and in one of the 12 SCD patients. Thus, the frequency of coronary thrombi and plaque composition differ in patients with AMI and in those with SCD without AMI. (Circulation 1989;80:1747-1756 S everal investigators have examined the k, degrees of cross-sectional-area luminal narrowing in the four major (left main, left anterior descending, left circumflex, and right) epicardial coronary arteries in patients with sudden coronary death (SCD)l and in those with acute myocardial infarction (AMI).why patients with severe coronary narrowing have different manifestations of myocardial ischemia. The present study examines in a quantitative fashion at necropsy the composition of coronary arterial plaques in patients with SCD and in those with AMI to determine whether the plaques are similar or different in these two subsets of patients and whether the differences offer potential explanations for the different outcomes in these two groups of patients, that is, thrombosis of a major epicardial coronary artery and left ventricular necrosis in the AMI group and sudden death in the absence of left ventricular necrosis in the SCD group.
We studied at necropsy atherosclerotic plaque composition in the four major (right, left main, left anterior descending, and left circumflex) epicardial coronary arteries in 15 patients who died of consequences of an acute myocardial infarction (AMI) and in 12 patients with sudden coronary death (SCD) without AMI. The coronary epicardial arteries were sectioned at 5-mm intervals, and a Movat-stained section of each segment of artery was prepared and analyzed using a computerized morphometry system. Within the AMI group and within the SCD group, there were no differences in plaque composition among any of the four major epicardial coronary arteries. Within both groups, plaque morphology varied as a function of crosssectional-area narrowing of the segments. In both groups, the amount of dense relatively acellular fibrous tissue, calcified tissue, and pultaceous debris (amorphous debris containing cholesterol clefts, presumably rich in extracellular lipid) increased in a linear fashion with increasing degrees of cross-sectional-area narrowing of the segments, and the amount of cellular fibrous tissue decreased linearly. In the AMI group, the percentage of plaque consisting of pultaceous debris and of cellular fibrous tissue separated significantly narrowed (>75% cross-sectional area) segments from less narrowed (<75%) segments. A comparison of the AMI group to the SCD group showed significant differences. The percentage of plaque consisting of pultaceous debris (16% in the AMI group and 7% in the SCD group), of cellular fibrous tissue (11% vs. 18%), and of heavily calcified tissue (8% vs. 16%) were significantly different in the severely narrowed segments in the AMI and SCD groups. When all arteries containing thrombi were deleted from the analysis, there were no significant changes in the results. Occlusive coronary thrombi were present in 13 of the 15 AMI patients and in one of the 12 SCD patients. Thus, the frequency of coronary thrombi and plaque composition differ in patients with AMI and in those with SCD without AMI. (Circulation 1989;80:1747-1756) S everal investigators have examined the k, degrees of cross-sectional-area luminal narrowing in the four major (left main, left anterior descending, left circumflex, and right) epicardial coronary arteries in patients with sudden coronary death (SCD)l and in those with acute myocardial infarction (AMI).2-4These studies have not been particularly useful in shedding light on why patients with severe coronary narrowing have different manifestations of myocardial ischemia. The present study examines in a quantitative fashion at necropsy the composition of coronary arterial plaques in patients with SCD and in those with AMI to determine whether the plaques are similar or different in these two subsets of patients and whether the differences offer potential explanations for the different outcomes in these two groups of patients, that is, thrombosis of a major epicardial coronary artery and left ventricular necrosis in the AMI group and sudden death in the absence of left ventricular necrosis in the SCD group.
Methods

Patients
The necropsy records of the Pathology Branch, National Heart, Lung, and Blood Institute, National Institutes of Health, were searched for patients coded as either AMI or SCD. Patients with AMI were selected in whom there was transmural (involvement of all the inner one half and all or a portion of the outer one half of the left ventricular freewall) left ventricular necrosis and in whom death was considered a direct consequence of that necrosis. Patients with SCD (death outside the hospital or shortly after admission to the hospital with an interval of less than 6 hours between onset of symptoms and death) were selected in whom there was greater than 75% cross-sectional-area narrowing of at least one of the four major epicardial coronary arteries, in whom there was no grossly visible myocardial necrosis, and in whom no other cause of death was identified at necropsy. To minimize other variables, the patients were selected such that all met the following criteria: 1) absence of left ventricular fibrosis, 2) absence of signs or symptoms of myocardial dysfunction or ischemia before the event leading to death, 3) absence of coronary angioplasty or bypass, 4) absence of thrombolytic or anticoagulant therapy, and 5) age 50-70 years, such that there was no significant difference in the mean ages between the two groups. Fifteen patients with AMI and 12 patients with SCD were selected for study.
Experimental Protocol
The coronary arteries from each patient were studied in a similar fashion. The hearts were fixed in formalin. The epicardial coronary arteries were excised intact, decalcified, and sectioned transversely at 5-mm intervals. The segments of each artery were labeled sequentially from their origin. In two patients the left main coronary artery was not available for examination. After transverse cutting of the coronary arteries, the 5-mm segments were decalcified again, if necessary, dehydrated (alcohols), cleared (xylene), embedded in paraffin, and cut. Two sections of each 5-mm segment were stained, one with hematoxylin and eosin and one by the Movat method.5 Of 1,219 sections (620 from the AMI group and 599 from the SCD group) initially examined, 135 (65 from the AMI group and 70 from the SCD group) were excluded because the sections included branch points or sectioning artifacts, which left 1,084 sections (555 from the AMI group and 529 from the SCD group) for further examination.
Movat-stained sections were placed on the stage of a projection light microscope. The image was enlarged approximately 430 times, and a tracing of the artery was made on white opaque paper. The following areas were outlined: potential lumen (total area enclosed by the internal elastic membrane), residual lumen (potential lumen minus area of ath-erosclerotic plaque), and luminal thrombus (identified as aggregates of platelets, fibrin, and erythrocytes with sites of mural attachment). Components of the plaque outlined included dense fibrous tissue, loose fibrous tissue, cellular fibrous tissue, heavily calcified tissue, pultaceous debris (extracellular lipid), foam cells with and without lymphocytes, and inflammatory infiltrates without significant numbers of foam cells. Analyses of plaque components and luminal thrombus were performed in each of the four major epicardial coronary arteries in every patient.
The definitions and descriptions of potential and residual lumens, of luminal thrombus, and of components of plaques were finalized after approximately 60 sections had been reviewed ( Figure 1 ). Dense fibrous tissue was defined as a relatively acellular area of dense collagen fibers. Loose fibrous tissue was a relatively acellular, more delicate arrangement of collagen fibers that stained pale blue with the Movat pentachrome stain. Cellular fibrous tissue consisted of spindle cells resembling myofibroblasts, smooth-muscle cells, or fibroblasts admixed with collagen or elastic fibers. Calcific deposits were detected by brown granular staining areas in Movat-stained sections and by blue-purple staining granules in hematoxylin and eosin-stained sections. Only solid areas and not isolated granules of calcium or faintly calcified tissue that can no longer be recognized because of the decalcification process were included in this analysis. The amount of calcium, therefore, does not represent the total amount of calcified tissue and should only be used in comparative analyses. Pultaceous debris (presumably rich in extracellular lipid) was indicated by pale staining areas composed of amorphous material with abundant cholesterol clefts with or without erythrocytes. This method does not analyze the total amount of intracellular or extracellular lipids but only pools of pultaceous debris admixed with large quantities of extracellular lipid. Foam cell aggregates were composed of plump, rounded, finely vacuolated cells. Foam cells and lymphocytes were areas containing round cells with finely granular or vaculated cytoplasm admixed with lymphocytes. Inflammatory infiltrates without foam cells were isolated aggregates of lymphocytes and other inflammatory cells that were almost always seen surrounding small vascular channels. The defined areas were recognized using the projection microscope and were confirmed by standard light microscopy using both the Movat-and hematoxylin and eosin-stained sections ( Figure 2) .
After a labeled drawing of each Movat-stained histologic section was made, each component was traced using a GTCO Micro Digi-Pad (GTCO Corp, Columbia, Maryland), and the area was calculated using Macmeasure,6 which is a morphometric software package used in conjunction with a Macintosh SE computer. The area of each component of plaque was then converted to a percentage of the total plaque area: the sum of dense fibrous, loose fibrous, cellular fibrous, pultaceous debris, foam cells, foam cells and lymphocytes, and inflammatory infiltrates without foam cells. Recent thrombus was not considered to be a component of plaque.
To assess interobserver and intra-observer variability, 20 segments from one patient were analyzed twice by one observer (with a 2-month interval between sets of observations), and 32 segments from another patient were analyzed once each by two observers. Pearson correlation coefficients were then calculated.
The percentage of cross-sectional-area narrowing was determined by using the measured values for residual luminal area and potential luminal area (percent cross-sectional-area narrowing = [100-(residual luminal area/potential luminal area) x 100]). The degree of luminal narrowing was then categorized into four groups: 0-25%, 26-50%, 51-75%, and 76-100%. The results were verified by visual inspection of each segment. Discrepancies were said to occur when segments appeared to have been compressed during processing resulting in overestimation of the luminal narrowing by the above formula. For these segments, the value obtained by visual inspection alone was used.
The answers to the following questions were sought. 1) Is the distribution of each component of plaque among the four major epicardial coronary arteries different or similar between the two groups? 2) Is the distribution of each of the components of plaque over the four categories of cross-sectionalarea narrowing different or similar between the two groups? 3) Are there differences in either the overall plaque composition, the composition of segments narrowed 0-25% in cross-sectional area or the composition of segments narrowed by more than 75% in cross-sectional area between the AMI and the SCD groups? 4) Does the presence of thrombus in the coronary arteries account for differences, if any, between the two groups? Statistical Analysis Analysis of plaque composition in each of the four major epicardial coronary arteries was performed by averaging the mean composition of all segments within a given artery in each patient adjusting for differing degrees of cross-sectionalarea narrowing. Analysis of variance was used to assess the relation between the percentage of a given component of plaque and the specific epicardial coronary artery. The F tests comparing the composition by artery have (3, 99) degrees of freedom for the SCD group and (3, 129) degrees of freedom for the AMI group.
The plaque composition within the four categories of cross-sectional-area narrowing was analyzed by calculating the mean composition in each patient of all segments within each of the four groups of narrowing and averaging over the individuals using an analysis of variance model. A linear contrast model was used to assess whether a linear trend existed in the mean percentage of any component over the four categories of narrowing. F tests were used to compare the composition of plaque in sections narrowed 51-75% and those narrowed by more than 75%.
To assess whether there were differences in plaque composition, either overall, in segments narrowed 0-25% in cross-sectional area or in segments narrowed 76-100% in cross-sectional area between the two groups, the average of the mean composition for each patient of the appropriate segments was calculated. All t tests for these comparisons had at least 25 degrees of freedom. For all final statistical analyses, the individual patient was the unit of study. That is, a mean was calculated for each patient, and the number of units compared in each final analysis varied from 10 to 15, representing the number of patients within a given group rather than the number of sections or arteries studied.7 PROC GLM of SAS8 was used for the calculations. Because the number of sections per patient within a category varied markedly, an analysis of variance, weighted for the number of observations used to calculate each mean, was performed, and the relevant statistics were calculated. Because many highly correlated statistical tests of significance were performed, Bonferroni inequalities were used to ensure statistical rigor and to control the significance level.9 Because the Bonferonni adjusted p values are more conservative than what is usually reported, F values are listed.
Results
Certain clinical and morphologic features of the patients studied are summarized in Table 1 . No significant differences were found between the two groups in age, sex, history of systemic hypertension, or diabetes mellitus. Thirteen of the 15 patients in the AMI group and one of the 12 patients in the SCD group had thrombus in one of the four major epicardial coronary arteries. The approximate infarct age in the AMI group determined from a review of clinical data and histologic evaluation of left ventricular myocardium ranged from 4 to 35 days (mean, 10 days).
Pearson correlation coefficients, reflecting interobserver variability, were 0.83 for dense fibrous tissue, 0.72 for loose fibrous tissue, 0.95 for cellular fibrous tissue, 0.94 for calcium, and 0.90 for pultaceous debris. Pearson correlation coefficients, reflecting intraobserver variability, were 0.80 for dense fibrous tissue, 0.94 for cellular fibrous tissue, 0.92 for calcium, and 0.96 for pultaceous debris. Correlation coefficients for elements that represented small fractions of plaque composition, that is, less than 3-4% of the overall plaque composition, were either spuriously high because the frequency of the observations was small in the sections analyzed or were low. A comparison of the mean percentage of plaque occupied by these smaller components was quite good.
The degrees of cross-sectional-area narrowing in the four major epicardial coronary arteries in the two groups are summarized in Table 2 . In the AMI group, the percentage of sections narrowed greater than 75% cross-sectional area varied from 6% in the left main to 32% in the left anterior descending coronary artery. In the SCD group, the percentage of sections narrowed greater than 75% in crosssectional area varied from 18% in the left main to 33% in the right coronary artery. Overall, there was little difference in the degrees of cross-sectionalarea narrowing between the two groups.
The results of the analysis of plaque composition in each of the four major epicardial coronary arteries in the AMI and SCD groups are summarized in Figure 3 and in Table 3 . The results of this analysis and all subsequent analyses are listed as the mean composition for the subset of segments studied. Within both groups, no statistically significant differences were found in plaque composition among the four major epicardial coronary arteries. There was, however, a great deal of variability in plaque composition among individual 5-mm segments of artery within each subset.
The results of the analysis of plaque composition in the four categories of cross sectional-area narrowing are detailed in Table 4 and in Figure 4 . In the AMI group, the amount of dense fibrous tissue, heavily calcified tissue, pultaceous debris, and foam cell aggregates increased in a linear fashion over the four categories of cross-sectional-area narrowing, whereas the amount of cellular fibrous tissue decreased in a linear fashion. The SCD group showed similar linear increases in the amount of dense fibrous tissue, heavily calcified tissue, and pultaceous debris, and inflammatory infiltrates without signinfcant numbers of foam cells and a linear decrease in the amount of cellular fibrous tissue. The percentage of plaque occupied by foam cell aggregates was small in the SCD group in all four categories of narrowing and no statistically significant linear trend was seen.
A comparison of plaque composition in the AMI group of the critically narrowed sections (i.e., those narrowed by more than 75% in cross-sectional area) and those less critically narrowed (51-75% in crosssectional area) showed a significant difference in the amount of pultaceous debris (16% in sections narrowed greater than 75% vs. 6% in sections narrowed 51-75%, p<0.0001) and cellular fibrous tissue (11% in sections narrowed by more than 75% vs. 22% in sections narrowed 51-75%,p<0.05). In the SCD group, no significant difference in the amount of pultaceous debris between sections narrowed 51-75% and those narrowed by more than 75% in cross-sectional area was seen. Significantly Numbers in parentheses are percentages. more dense fibrous tissue (46% vs. 34%,p<0.0001), calcified tissue (16% vs. 6%,p<0.0001), and inflammatory infiltrates without foam cells (0% vs. 1%, p<O.001), and significantly less cellular fibrous tissue (18% vs. 42%,p<0.0001) were found in sections narrowed by more than 75% in cross-sectional area.
Comparison of the overall plaque composition between the AMI and SCD groups disclosed that the total percentage of fibrous tissue was similar (81% vs. 82%). Significantly more dense fibrous tissue (46% vs. 29%, p<0.05) and less cellular fibrous tissue (32% vs. 50%, p<0.01) were seen in the AMI group (Table 5 and Figure 5 ). No significant differences were seen in plaque composition between the two groups in sections narrowed by less than 25% in cross-sectional area. In sections narrowed by more than 75% in cross-sectional area, the percentages of cellular fibrous tissue (18% vs. 11%, p<0.05) and calcified tissue (16% vs. 8%, p<0.Ol) were greater, and the percentage of pultaceous debris (7% vs. 16%,p<0.01) was less in the SCD group. When all 5-mm segments from arteries containing thrombus were deleted (13 arteries from 13 patients in the AMI group and one artery from one patient in the SCD group), no significant differences were observed in the percentages of the various components of plaque in any of the various analyses.
Discussion
This study analyzed and compared plaque composition in two groups of patients with fatal coronary artery disease, one with AMI, and one with SCD. A Movat-stained histologic section of each 5-mm segment from the four major coronary arteries was examined using standard light microscopy in conjunction with a computerized morphometry system. To assure that artifacts associated with tissue handling and processing did not affect interpretation of the comparative results, all tissues were treated in an identical fashion.
Plaque composition of the four major epicardial coronary arteries was similar in each of the two groups, and no significant differences were seen among the arteries within each group. When all segments of each of the four major epicardial coronary arteries were analyzed, the percentages of fibrous tissue, pultaceous debris, calcium, foam DENSE FIBROUS TISSUE  LOOSE FIBROUS TISSUE  CELLULAR FIBROUS TISSUE  CALCIUM  PULTACEOUS DEBRIS  FOAM CELLS  FOAM CELLS AND LYMPHOCYTES  INFLAMMATORY INFILTRATES  WITHOUT FOAM CELLS cells, foam cells admixed with lymphocytes, and other inflammatory infiltrates were similar in the two groups. When the percentage of fibrous tissue (81-82%) was broken down into cellular and dense relatively acellular fibrous tissue, significantly more dense fibrous tissue (46% vs. 29%) and significantly less cellular fibrous tissue (32% vs. 50%) were found in the AMI group. When only sections with more than 75% cross-sectional-area narrowing were compared, significantly more pultaceous debris (16% vs. 7%), less calcium (8% vs. 16%), and less cellular fibrous tissue (11% vs. 18%) were found in the AMI group.
Analysis of plaque composition as a function of cross-sectional-area narrowing in the two groups disclosed several differences between the two groups. In both groups, the percentage of dense relatively acellular fibrous tissue, pultaceous debris, and calcium increased linearly across the four categories of narrowing, and the percentage of cellular fibrous tissue decreased. In the AMI group, the percentage of foam cells increased in linear fashion, and in the SCD group, the percentage of inflammatory infiltrates without foam cells and frequently associated with small vascular channels increased linearly across the four categories of narrowing.
Comparison of plaque composition between sections critically narrowed (>75% in cross-sectional area) and those less critically narrowed (51-75% in cross-sectional area) showed that in AMI patients the percentage of pultaceous debris was greater and that the percentage of cellular fibrous tissue was less in the critically narrowed sections. In the SCD group, these differences in the percentage of pultaceous debris were not seen. Significantly higher percentages of dense fibrous tissue, cellular fibrous tissue, calcium, and inflammatory infiltrates without foam cells were found in the more severely narrowed segments of artery.
Despite similar degrees of cross-sectional-area narrowing in the two groups of patients, several features serve to distinguish the AMI and SCD groups. First, the mean percentage of pultaceous debris was greater, and the mean percentage of cellular fibrous tissue and heavily calcified tissue was less in sections narrowed by more than 75% in FIGURE 5. Bar graph depicting mean coronary arterial plaque composition of all segments of thefour major epicardial coronary arteries. AMI, acute myocardial infarction; SCD, sudden coronary death.
cross-sectional area in the AMI group than in the SCD group. Second, the amounts of pultaceous debris and cellular fibrous tissue were the only components that distinguished between critically narrowed (>75% cross-sectional area) and less critically narrowed sections in the AMI group. Third, the frequency of intraluminal thrombi was much greater in the AMI group than in the SCD group (13 of 15 vs. one of 12).
It is recognized that intraluminal thrombi most commonly are seen at necropsy at sites where the underlying plaque contains a necrotic core (composed of pultaceous debris rich in cholesterol clefts).10-14 Furthermore, intraluminal thrombi have been reported to occur primarily at sites where the underlying plaque has ruptured.13, 15 Falk, 13 in an analysis of 47 patients with fatal coronary artery disease, found that 82% of intraluminal thrombi were associated with plaque rupture. Similarly, Davies and Thomas,15 in a study of 100 patients with fatal coronary artery disease, found 103 of 115 thrombi associated with sites of plaque rupture. The mean percentage of pultaceous debris, which is rich in thrombogenic substances, was more than two times greater in the AMI group than in the SCD group. It is not surprising, therefore, that the frequency of coronary thrombi in the AMI group was much higher than in the SCD group. The higher percentage of pultaceous debris in the AMI group appears to predispose to the formation of intraluminal thrombi.
If one assumes that differences in plaque composition are responsible for the differing frequencies of thrombi in patients with AMI and SCD, the fact that deletion of arteries containing thrombi did not significantly alter the composition of plaque in the AMI group suggests that all of the epicardial coronary arteries in a given patient in the AMI group are more at risk for development of thrombi than any artery in a patient in the SCD group.
Tracy et al14 studied the morphology of 21 "thrombotic plaques" from 18 patients with SCD and compared it to that in 129 "nonthrombotic plaques" from the same 18 patients and to 94 plaques from 22 patients without coronary artery disease. Because the presence of a necrotic core was considered essential for development of a thrombus, the nonthrombotic plaques were all selected so that they also contained a central necrotic core. They used a scoring system and analyzed the presence or absence of hemorrhage, rupture, "deep cellularity," phagocytosis, "superficial cellularity," adventitial infiltrates, foam cells, medial erosion, and calcium. With the exception of calcium, which was decreased in thrombotic plaques, they found all of these components to occur with greater frequency in the thrombotic plaques when compared with nonthrombotic plaques in the same patients. In our study, we found little differences in mean plaque composition in the coronary arteries of patients with fatal AMI when arteries containing thrombus were deleted from the study. A comparison of severely narrowed "nonthrombotic" segments of coronary arteries (those narrowed >75% in crosssectional area by atherosclerotic plaque in the SCD group) to severely narrowed segments in patients dying of consequences of coronary thrombosis, however, showed the thrombotic plaques to contain less calcium and cellular fibrous tissue and more pultaceous debris than did nonthrombotic segments of coronary artery. Previously published semiquantitative or quantitative studies of plaque composition have been infrequent. Cliff et a116 studied plaque composition at three sites of narrowing from each of 34 patients with coronary artery disease (25 patients with SCD and nine patients with AMI) and in 25 control patients. They used a scoring system to analyze the amounts of chronic inflammatory infiltrates, vascular channels, hemmorhage, and pultaceous debris in plaque. The major component of plaque, which from our study, appears to be a combination of cellular and dense fibrous tissue, was not analyzed in their study. They found a strong linear correlation between the average inflammation score and the degree of stenosis of the coronary segments studied. Yla-Herttuala et a117 analyzed the biochemical composition of plaque and media in the left anterior descending, left circumflex, and right coronary arteries in 154 men who died accidentally. Because their analyses involved both media and atherosclerotic plaque and because their patient population differed dramatically from ours, the results cannot be compared.
The major limitations of this study are those imposed by the method of examination. Light microscopic examination was performed on partially decalcified formalin-fixed tissues, and as a consequence, the portion of plaque consisting of calcium was likely underestimated. Furthermore, it is possible that because some lipid deposits may be lost from the plaques during processing and because special stains for lipids were not performed, the total amount of lipid may be underestimated. In a comparative analysis such as this, however, the absolute amount of any given component is not critical because all segments of the coronary arteries were treated in a similar fashion. Likewise, any errors induced by the method of determination of the absolute degree of cross-sectional-area narrowing of a given segment is not critical because the determination is only used to compare relative degrees of stenosis within and between groups of patients.
To minimize variables, the AMI and SCD groups were selected such that they were of similar ages and that the final coronary event was the only manifestation of ischemic coronary artery disease. It is not known whether the findings in these two select groups are applicable to all patients with fatal AMI or SCD.
The differences in plaque composition observed in critically narrowed sections between two groups of patients suggest that plaque developed at either different rates or under different influences in the two subsets of patients. Why plaque in critically narrowed segments in patients with SCD had more cellular fibrous tissue and calcium and less pultaceous debris than in the AMI patients is not clear.
If plaque formation is viewed as the result of an intimal smooth muscle cell proliferation that then undergoes various degrees of secondary changes including scarring, deposition of calcium and necrosis, then the plaque in patients with SCD, because it is more cellular and contains less necrotic pultaceous debris, may be at an earlier stage of development when, perhaps, it has an adequate vascular supply. Alternatively, if pultaceous debris arises from breakdown of organizing thrombi, patients with AMI have more pultaceous debris and dense fibrous tissue because they develop more thrombi on a continual basis than do patients who die without left ventricular necrosis. Irrespective of their origin, real differences in plaque morphology between patients with AMI and SCD exist, and these differences may account for the higher incidence of coronary thrombi and left ventricular necrosis in the AMI group.
